Maximum speed is the fundamental constraint of movement. The realized movement depends on 37 ecological factors such as landscape structure, habitat quality, or sociality, but the range within 38 which this realized movement occurs meets its upper limit at maximum movement speed. Similar 39 to many physiological and ecological parameters, movement speed of animals is often thought to 40 follow a power-law relationship with body mass [8] [9] [10] . However, scientists have always struggled 41 with the fact that in running animals the largest are not the fastest. In nature, the fastest animals 
52
Consistent with prior models, we start with a power-law scaling of theoretical maximum speed 53 vmax(theor) of animals with body mass M:
56
During acceleration, the speed of an animal over time t saturates (Fig 1a, solid (1)) and that the 92 time available for acceleration is limited.
93
Within the critical time τ, after which energy available for acceleration is depleted, the animal 94 reaches its realized maximum speed vmax (points in Fig 1c) , which may be lower than the theoretical 95 maximum speed (Fig 1a, dotted lines ). Combining equations (1) -(4) with t = τ yields =
96
(1 − realized maximum speed and body mass (conceptional Fig 1d) . Based on the allometric power- 
109
This critical time determines the realized maximum speed (c) yielding a hump-shaped increase of speed with body 110 mass (d).
111
The limiting term 1 − with body mass is similar for running and flying animals (b = 0.24 and 0.27, respectively). 
148
While the model provides strikingly strong fits with observations (R 2 = 0. mode with thermoregulation exhibited significant differences (Fig. 3) . In flying and running 160 animals, endotherms generally tend to be faster than ectotherms ( Fig. 3a and b 
176
In flying (a) and running (b) animals, endotherms are generally faster than ectotherms. In swimming animals (c) this 177 effect is reversed with ectotherms being generally faster than endotherms. Box plots show medians (horizontal line),
178
an approximation of 95% confidence intervals suitable for comparing two medians (notches), 25th and 75th percentiles
179
(boxes), the most extreme values within 1.5 times the length of the box away from the box (whiskers), and outliers
180
(dots).
181
Our findings help solve one of the most challenging questions in movement ecology over the last Our model also allows drawing inferences about evolutionary and ecological processes by Data availability: The full data set is available on the iDiv data portal. 
